Cystic fibrosis transmembrane conductance regulator trafficking is mediated by the COPI coat in epithelial cells.
Cystic fibrosis (CF) is caused by defects in the CF transmembrane conductance regulator (CFTR) that functions as a chloride channel in epithelial cells. The most common cause of CF is the abnormal trafficking of CFTR mutants. Therefore, understanding the cellular machineries that transit CFTR from the endoplasmic reticulum to the plasma membrane (PM) is important. The coat protein complex I (COPI) has been implicated in the anterograde and retrograde transport of proteins and lipids between the endoplasmic reticulum and the Golgi. Here, we investigated the role of COPI in CFTR trafficking. Blocking COPI recruitment to membranes by expressing an inactive form of the GBF1 guanine nucleotide exchange factor for ADP-ribosylation factor inhibits CFTR trafficking to the PM. Similarly, inhibiting COPI dissociation from membranes by expressing a constitutively active ADP-ribosylation factor 1 mutant arrests CFTR within disrupted Golgi elements. To definitively explore the relationship between COPI and CFTR in epithelial cells, we depleted beta-COP from the human colonic epithelial cell HT-29Cl.19A using small interfering RNA. Beta-COP depletion did not affect CFTR synthesis but impaired its trafficking to the PM. The arrest occurred pre-Golgi as shown by reduced level of glycosylation. Importantly, decreased trafficking of CFTR had a functional consequence as cells depleted of beta-COP showed decreased cAMP-activated chloride currents. To explore the mechanism of COPI action in CFTR traffic we tested whether CFTR was COPI cargo. We discovered that the alpha-, beta-, and gamma-subunits of COPI co-immunoprecipitated with CFTR. Our results indicate that the COPI complex plays a critical role in CFTR trafficking to the PM.